479

METHOD 5E - DETERMINATION OF PARTICULATE MATTER EMISSIONS
FROM THE WOOL FIBERGLASS INSULATION MANUFACTURING INDUSTRY

NOTE: This method does not include all of the
specifications (e.g., equipnment and supplies) and procedures
(e.g., sanpling and anal ytical) essential to its
performance. Sone material is incorporated by reference
fromother nmethods in this part. Therefore, to obtain
reliable results, persons using this nethod should have a
t hor ough knowl edge of at | east the follow ng additional test
met hods: Method 1, Method 2, Method 3, and Met hod 5.

1.0 Scope and Applications.

1.1 Analyte. Particulate matter (PM. No CAS nunber
assi gned.

1.2 Applicability. This nethod is applicable for the
determ nation of PM em ssions fromwool fiberglass
i nsul ati on manuf act uri ng sources.

2.0 Summary of Method.

Particulate nmatter is withdrawn isokinetically from
the source and is collected either on a glass fiber filter
mai ntai ned at a tenperature in the range of 120 + 14 °C (248
+ 25 °F) and in inpingers in solutions of 0.1 N sodium
hydroxi de (NaOH). The filtered particul ate mass, which
i ncludes any material that condenses at or above the
filtration tenperature, is determned gravinetrically after

t he renoval of unconbi ned water. The condensed PM col | ect ed
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in the inpinger solutions is determned as total organic
carbon (TOC) using a nondi spersive infrared type of
anal yzer. The sumof the filtered PM nmass and the
condensed PMis reported as the total PM nass.
3.0 Definitions. [Reserved]
4.0 Interferences. [Reserved]
5.0 Safety.

5.1 Disclainer. This nethod may invol ve hazardous
materials, operations, and equipnent. This test nethod may
not address all of the safety problens associated with its
use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and to determne the applicability of regulatory Iimtations
prior to performng this test nethod.

5.2 Corrosive Reagents. The follow ng reagents are
hazardous. Personal protective equi pnent and safe
procedures are useful in preventing chem cal splashes. |If
contact occurs, imrediately flush with copi ous anmounts of
wat er at |east 15 mnutes. Renove clothing under shower and
decontam nate. Treat residual chem cal burn as thernal
bur n.

5.2.1 Hydrochloric Acid (HO). Hghly toxic. Vapors
are highly irritating to eyes, skin, nose, and | ungs,

causi ng severe damage. My cause bronchitis, pneunonia, or
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edema of lungs. Exposure to concentrations of 0.13 to 0.2
percent in air can be lethal in mnutes. WII react with
met al s, produci ng hydrogen.

5.2.2 Sodium Hydroxi de (NaCH). Causes severe danage
to eye tissues and to skin. Inhalation causes irritation to
nose, throat, and lungs. Reacts exothermcally with limted
amounts of water.

6.0 Equipment and Supplies.

6.1 Sanple Collection. Sane as Method 5, Section
6.1, with the exception of the foll ow ng:

6.1.1 Probe Liner. Sanme as described in Section
6.1.1.2 of Method 5 except use only borosilicate or quartz
gl ass liners.

6.1.2 Filter Holder. Sane as described in Section
6.1.1.5 of Method 5 with the addition of a |eak-tight
connection in the rear half of the filter hol der designed
for insertion of a tenperature sensor used for neasuring the
sanpl e gas exit tenperature.

6.2 Sanple Recovery. Sane as Method 5, Section 6.2,
except three wash bottles are needed instead of two and only
gl ass storage bottles and funnels nmay be used.

6.3 Sanple Analysis. Sane as Method 5, Section 6.3,
wi th the additional equipnment for TOC anal ysis as descri bed

bel ow
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6.3.1 Sanple Bl ender or Honobgenizer. Wring type or
ul trasonic.

6.3.2 Magnetic Stirrer.

6.3.3 Hypodermc Syringe. O0- to 100-ul capacity.

6.3.4 Total Organic Carbon Analyzer. Rosenount Mbdel
2100A anal yzer or equivalent and a recorder.

6.3.5 Beaker. 30-m.

6.3.6 Water Bath. Tenperature controll ed.

6.3.7 Volunetric Flasks. 1000-m and 500-nmi.

7.0 Reagents and Standards.

Unl ess otherwi se indicated, it is intended that al
reagents conformto the specifications established by the
Comm ttee on Anal ytical Reagents of the American Chem ca
Soci ety, where such specifications are avail able; otherw se,
use the best avail abl e grade.

7.1 Sanple Collection. Sane as Method 5, Section
7.1, with the addition of 0.1 N NaOH (Di ssolve 4 g of NaCOH
in water and dilute to 1 liter).

7.2 Sanple Recovery. Sane as Method 5, Section 7.2,
with the addition of the follow ng:

7.2.1 Water. Deionized distilled to conformto ASTM
Specification D 1193-77 or 91 Type 3 (incorporated by
reference - see 860.17). The potassium pernanganate (KWVhQ,)

test for oxidizable organic matter may be omtted when high
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concentrations of organic matter are not expected to be
present.

7.2.2 Sodium Hydroxide. Sanme as described in Section
7. 1.

7.3 Sanple Analysis. Sane as Method 5, Section 7.3,
with the addition of the follow ng:

7.3.1 Carbon D oxide-Free Water. Distilled or
dei oni zed water that has been freshly boiled for 15 m nutes
and cooled to roomtenperature while preventing exposure to
anbient air by using a cover vented with an Ascarite tube.

7.3.2 Hydrochloric Acid. HO, concentrated, with a
dr opper.

7.3.3 Oganic Carbon Stock Solution. D ssolve 2.1254
g of dried potassium bi phthal ate (HOOCGH,COOK) in CO-free
water, and dilute to 1 liter in a volunetric flask. This
sol ution contains 1000 ng/L organi c carbon.

7.3.4 Inorganic Carbon Stock Solution. Dissolve
4.404 g anhydrous sodi um carbonate (Na,CO;) in about 500 m
of CO-free water in a 1-liter volunetric flask. Add 3.497
g anhydrous sodi um bi carbonate (NaHCO;) to the flask, and
dilute to 1 liter with CO-free water. This solution
contains 1000 ng/L inorganic carbon.

7.3.5 Oxygen Gas. CO-free.
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8.0 Sample Collection, Preservation, Storage, and
Transport.

8.1 Pretest Preparation and Prelim nary
Determ nations. Sane as Method 5, Sections 8.1 and 8. 2,
respectively.

8.2 Preparation of Sanpling Train. Sane as Mthod 5,
Section 8.3, except that 0.1 N NaOH is used in place of
water in the inpingers. The volumes of the solutions are the
sanme as in Method 5.

8.3 Leak-Check Procedures, Sanpling Train Qperation,
Cal cul ation of Percent Isokinetic. Same as Method 5,
Sections 8.4 through 8.6, respectively.

8.4 Sanple Recovery. Sane as Method 5, Sections
8.7.1 through 8.7.4, with the addition of the follow ng:

8.4.1 Save portions of the water, acetone, and 0.1 N
NaOH used for cleanup as blanks. Take 200 m of each liquid
directly fromthe wash bottles being used, and place in
gl ass sanple containers | abel ed "water blank,"” "acetone
bl ank, " and "NaOH bl ank," respectively.

8.4.2 Inspect the train prior to and during
di sassenbly, and note any abnornmal conditions. Treat the
sanpl es as foll ows:

8.4.2.1 Container No. 1. Sane as Method 5, Section

8.7.6.1.
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8.4.2.2 Container No. 2. Use water to rinse the
sanpl e nozzle, probe, and front half of the filter hol der
three tines in the manner described in Section 8.7.6.2 of
Met hod 5 except that no brushing is done. Put all the water
wash in one container, seal, and | abel.

8.4.2.3 Container No. 3. R nse and brush the sanple
nozzl e, probe, and front half of the filter holder with
acetone as described for Container No. 2 in Section 8.7.6.2
of Method 5.

8.4.2.4 Container No. 4. Place the contents of the
silica gel inpinger inits original container as described
for Container No. 3 in Section 8.7.6.3 of Method 5.

8.4.2.5 Container No. 5. Measure the liquid in the
first three inpingers and record the vol une or wei ght as
described for the Inpinger Water in Section 8.7.6.4 of
Met hod 5. Do not discard this liquid, but place it in a
sanpl e container using a glass funnel to aid in the transfer
fromthe inpingers or graduated cylinder (if used) to the
sanpl e container. Rinse each inpinger thoroughly with 0.1 N
NaOH three tines, as well as the graduated cylinder (if
used) and the funnel, and put these rinsings in the sane
sanpl e container. Seal the container and |label to clearly

identify its contents.
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8.5 Sanple Transport. Whenever possible, containers
shoul d be shipped in such a way that they remain upright at

all tines.
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9.0 Quality Control.

9.1 Mscellaneous Quality Control Measures.

Section Quality Control Ef f ect
Measur e
8.3, Sanpl i ng equi pnent Ensures accurate
10.0 | eak- check and measur enent of stack gas
cal i bration flowrate, sanple vol une
10. 1. 2, Repetitive Ensures preci se neasurenent
11.2.5.3 anal yses of total carbon and

i norgani ¢ carbon
concentration of sanples,
bl ank, and st andards.

10.1. 4 TOC anal yzer Ensures linearity of
cal i bration anal yzer response to
st andar ds

9.2 Volunme Metering System Checks. Sane as Met hod 5,
Section 9. 2.

10.0 Calibration and Standardization.

Same as Method 5, Section 10.0, with the addition of
the follow ng procedures for calibrating the total organic
carbon anal yzer:

10.1 Preparation of Organic Carbon Standard Curve.

10.1.1 Add 10 M, 20 M, 30 mM, 40 m, and 50 m of
the organic carbon stock solution to a series of five 1000-
m volunetric flasks. Add 30 m, 40 ml, and 50 ml of the
same solution to a series of three 500-m volunetric flasks.
Dilute the contents of each flask to the mark using CO-free
water. These flasks contain 10, 20, 30, 40, 50, 60, 80, and

100 ng/L organi c carbon, respectively.
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10.1.2 Use a hypodermc syringe to withdraw a 20- to
50-ul aliquot fromthe 10 ng/L standard sol ution and inject
it into the total carbon port of the analyzer. Measure the
peak height. Repeat the injections until three consecutive
peaks are obtained wthin 10 percent of their arithnetic
mean. Repeat this procedure for the remaining organic
carbon standard sol utions.

10.1.3 Calculate the corrected peak height for each
standard by deducting the blank correction (see Section
11.2.5.3) as follows:

Corrected Peak Height = A- B Eq. 5E-1

wher e:

A = Peak height of standard or sanple, mmor other

appropriate unit.

B = Peak height of blank, mmor other appropriate

unit.

10.1.4 Prepare a linear regression plot of the
arithmetic mean of the three consecutive peak heights
obtai ned for each standard sol ution against the
concentration of that solution. Calculate the calibration
factor as the inverse of the slope of this curve. |If the
product of the arithnetic nmean peak height for any standard

solution and the calibration factor differs fromthe actual
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concentration by nore than 5 percent, renake and reanal yze
t hat standard.

10.2 Preparation of Inorganic Carbon Standard Curve.
Repeat the procedures outlined in Sections 10.1.1 through
10. 1.4, substituting the inorganic carbon stock solution for
t he organi c carbon stock solution, and the inorganic carbon
port of the analyzer for the total carbon port.

11.0 Analytical Procedure.

11.1 Record the data required on a sheet such as the
one shown in Figure 5-6 of Method 5.

11.2 Handl e each sanpl e contai ner as foll ows:

11.2.1 Container No. 1. Same as Method 5, Section
11.2.1, except that the filters nust be dried at 20 £+ 6 °C
(68 = 10 °F) and anbi ent pressure.

11.2.2 Containers No. 2 and No. 3. Sanme as Method 5,
Section 11.2.2, except that evaporation of the sanples nust
be at 20 £ 6 °C (68 £ 10 °F) and anbi ent pressure.

11.2.3 Container No. 4. Same as Method 5, Section
11. 2. 3.

11.2.4 "Water Bl ank" and "Acetone Bl ank" Contai ners.
Determ ne the water and acetone bl ank val ues follow ng the
procedures for the "Acetone Bl ank"” container in
Section 11.2.4 of Method 5. Evaporate the sanples at

anbi ent tenperature [20 £ 6 °C (68 £ 10 °F)] and pressure.
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11.2.5 Container No. 5. For the determ nation of
total organic carbon, performtwo anal yses on successive
identical sanples, 1.e., total carbon and inorganic carbon.
The desired quantity is the difference between the two
val ues obtained. Both anal yses are based on conversion of
sanpl e carbon into carbon dioxide for neasurenent by a
nondi spersive infrared anal yzer. Results of anal yses
regi ster as peaks on a strip chart recorder.

11.2.5.1 The principal differences between the
operating paraneters for the two channels involve the
conbustion tube packing material and tenperature. 1In the
total carbon channel, a high tenperature [950 °C (1740 °F)]
furnace heats a Hastell oy conbustion tube packed with cobalt
oxi de-i npregnat ed asbestos fiber. The oxygen in the carrier
gas, the elevated tenperature, and the catalytic effect of
t he packing result in oxidation of both organic and
i norgani ¢ carbonaceous material to CO, and steam |In the
i norgani ¢ carbon channel, a |low tenperature [150 °C (300
°F)] furnace heats a gl ass tube containing quartz chips
wetted with 85 percent phosphoric acid. The acid |iberates
CO, and steam frominorgani c carbonates. The operating
tenperature is below that required to oxidize organic

matter. Fol |l ow t he manufacturer's instructions for
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assenbly, testing, calibration, and operation of the
anal yzer.

11.2.5.2 As sanples collected in 0.1 N NaOH often
contain a high nmeasure of inorganic carbon that inhibits
repeat abl e determ nations of TOC, sanple pretreatnent is
necessary. Measure and record the liquid volune of each
sanple (or inpinger contents). |If the sanple contains
solids or immscible liquid nmatter, honogeni ze the sanpl e
with a blender or ultrasonics until satisfactory
repeatability is obtained. Transfer a representative
portion of 10 to 15 m to a 30-m beaker, and acidify with
about 2 drops of concentrated HCO to a pH of 2 or |ess.
Warmthe acidified sanple at 50 °C (120 °F) in a water bath
for 15 m nutes.

11.2.5.3 Wile stirring the sanple with a magnetic
stirrer, use a hypodermc syringe to withdraw a 20- to 50-pu
aliquot fromthe beaker. Analyze the sanple for tota
carbon and calculate its corrected nmean peak hei ght
according to the procedures outlined in Sections 10.1.2 and
10.1.3. Simlarly analyze an aliquot of the sanple for
i norgani c carbon. Repeat the analyses for all the sanples
and for the 0.1 N NaCH bl ank.

11.2.5.4 Ascertain the total carbon and inorganic
carbon concentrations (C. and G, respectively) of each

sanpl e and bl ank by conparing the corrected nean peak
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hei ghts for each sanple and blank to the appropriate
standard curve.

NOTE: |If sanples nust be diluted for analysis, apply
an appropriate dilution factor.
12.0 Data Analysis and Calculations.

Same as Method 5, Section 12.0, with the addition of
the foll ow ng:

12.1 Nonencl at ur e.

C

Concentration of condensed particul ate matter
in stack gas, gas dry basis, corrected to
standard conditions, g/dscm (gr/dscf).

Cc = Concentration of condensed TOC in the liquid
sanple, from Section 11.2.5, ng/L.

G = Total particulate concentration, dry basis,
corrected to standard conditions, g/dscm
(gr/dscf).

Cic = Concentration of condensed TOC in the liquid
sanple, from Section 11.2.5, ng/L.

Cicc = GConcentration of condensed TOC in the liquid
sanpl e, ng/L.

Mo = Mss of condensed TOC collected in the
I npi ngers, ng.

Vistey = Vol une of gas sanple neasured by the dry gas

meter, corrected to standard conditions, from
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Section 12.3 of Method 5, dscm (dscf).
Vi = Total volune of liquid sanple, nl.
12.2 Concentration of Condensed TOC in Liquid Sanple.
Crac = Cic - G Eq. 5E-2
12.3 Mass of Condensed TOC Col | ect ed.
Mo = 0.001 G Vi Eq. 5E-3
wher e:
0.001 = Liters per mlliliter.
12.4 Concentration of Condensed Particulate Material.
C = Ky Mod Vigseay Eq. SE-4
wher e:
K, = 0.001 g/ng for netric units
= 0.0154 gr/ng for English units.
12.5 Total Particul ate Concentration.
G =G+ G Eq. 5E-4
13.0 Method Performance. [ Reserved]
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
16.0 References.
Sane as Section 17.0 of Method 5, with the addition of
the foll ow ng:
1. American Public Health Association, Anmerican
Wat er Wor ks Associ ation, Water Pollution Control

Federati on. Standard Met hods for the Exam nation
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of Water and Wastewater. Fifteenth Edition.
Washi ngton, D.C. 1980.
17.0 Tables, Diagrams, Flowcharts, and Validation Data.

[ Reser ved]



